Abstract
INTRODUCTION
During the last decade, Romania has been facing several drought years following the hottest winters in the recordings history. The most intensive impacted is the agricultural sector, drought effects leading to production diminishing and high costs of local products. In order to prevent drought catastrophic effects on crops and implicitly on the economy, we need to evaluate the historical data and build predictable models of vegetation evolution for worst case scenarios. Vegetation status can be efficiently monitored at the regional scale in time and near-real time by using satellite data (Brown, 2008) . This can typically be achieved by computing vegetation indexes out of satellite images or the Standardized Precipitation Index, defined by World Meteorological Organization , widely used to characterize meteorological drought during a range of timescales and to anticipate deviations from mean vegetation productivity. Some regions of Romania are quite affected by last century droughts, out of which in the South-West and South-East regions the high temperatures and low precipitations lead to agricultural disasters and even desertification installment. Considered to be one of the most productive agricultural areas in the country, the South-West region, Oltenia, represents 12, 25% of Romania, namely 29.212 km 2 and is comprised of 5 counties, namely Dolj, Gorj, Mehedinti, Olt and Valcea. Most of the agricultural areas are covered by grains, especially in Olt, Dolj and the south parts of Mehedinti. In Gorj and Valcea, the agriculture refers to plum orchards mostly, as well as vineyards, vegetable growing and the very famous watermelons cultures around Dabuleni city. In Dolj County, specialists disquiet the recent sand dunes replacing the agricultural areas, due to very high temperatures and little pluvial intake. Over 100.000 hectares of the agricultural area is estimated to be affected by desertification in the South-West region of Romania. Combatting measures have been taken, starting with the afforestation of more than 2500 hectares affected by desertification.
A similar situation developed in the South-Est region of Romania, situated partially on the borders of Danube River and Black Sea. The total area of 35.762 km² accounts for 15 % of the Romanian territory and comprises 5 counties, namely: Brăila, Buzău, Constanța, Galați, Tulcea and Vrancea. The Black Sea border is here as well as the Danube Delta. The climate is mostly continental, specific to the plain overall relief, with specific exceptions, in Tulcea County, where Macin, the oldest mountains in Romania, are, and in Vrancea County with numerous hills favorable to the famous orchards and high quality wines. The most affected by desertification and prolonged droughts are Braila, Constanta and Tulcea counties, along the Danube and Black Sea, where about 3 millions of hectares are in danger or already affected by desertification. The parental soil type is considered to be one of the desertification causes, along with the anthropic activities and lack of protection forests, each of these 3 counties having only 5% afforested areas, compared to the national 25% average or the 35% European average. More than 750.000 hectares in the region have had land rehabilitation and irrigation systems but less than half have actually been functioning during the numerous droughts in the past 10 years (Bordun, 2017) . On the other hand, in the South-East region there are 144 out of 188 wind vanes, with a total installed power of 4363 MW, due to the highly intensive winds and limited forests (ADR-SE, 2017 ).
In the South-West region, due to the high intensity of the sun and albedo, there are numerous photovoltaic electric plants, with a total installed power of 332, 61 MW. These data, accounted in January 2018 by the national distributor of energy, prove that both of the regions have extensive agricultural areas out of use and some partial solutions have been established. But there is still a great deal of agricultural surfaces affected by the prolonged droughts where vegetation cover absence will eventually lead to soil erosion and desertification. A prognosis published by the national Ministry for the Environment Protection states that desertification will not be abolished by 2020, despite the few combating measures and meanwhile the cereal production will decrease by 14% and, by 2050, the percentage will be up to 21%. The National Action Plan for the Prevention of Droughts Effects (MADR, 2008) states that the most vulnerable agricultural areas in the country, to drought effects, are the southern ones, especially in the south east, in Braila, Constanta and Tulcea counties, as well as in Oltenia and south Moldovia. During the vegetation season, from April to October, the pedologic drought has a frequency of 97% in Dobrogea (Constanta and Tulcea counties) and 92, 5% in Oltenia (the south-west region) with a high repeatability of drought years. Unfortunately, the total area affected by drought and exposed to desertification is about 30% of the country and most of it in the two regions here analyzed. About 80% of these areas are agricultural, 8% forests and the difference is represented by water courses and bodies. In this context, the European Environmental Agency has been triggering alarms about the water deficit in the south part of the European continent, along with the diminishing of fresh water reserves. In the "Water resources across Europe -confronting water scarcity and drought" report (EEA, 2009) management and actions plans are recommended for the governments in order to prevent rather than evaluate low precipitations effects, droughts and neglectful water consume. Subsidiary, the European Union strategies for 2020 imply the integration of key environmental issues, such as desertification, into complex ecosystems evaluation, in order to reach a 15% restoration of the degraded ecosystems and their initial services (Burghila, 2016) . Thus, it is obvious that measures must be taken and a prognosis of the vegetation evolution in line with temperatures and precipitations regime is needed, so that farmers and stakeholders would be able to take the necessary measures to protect and ensure predicted crops. This is why we consider that computed values of vegetation fraction covering the last 17 years could enable the prognosis of future evolution, given the rhythmicity of drought and rainy years in the area. For the twenty first century, The Romanian National Institute for Meteorology published the following classifycation, according to the precipitations quantities in the country: Table 1 . Evolution of droughty and rainy years in Romania
Decade

Century XX Extremely droughty years
Extremely rainy years 2001-2010 2000-2001, 2001-2002, 2002-2003, 2006-2007, 2008-2009 2005, 2006, 2008, 2010 2011-2020 2011-2012, 2015, 2016 2013, 2014 The analysis of the vegetation cover fraction correlated to the SPI monthly evolution is based on this formal classification.
MATERIALS AND METHODS
The vegetation fraction cover index is a widely used parameter to assess the crop evolution and in this study, the focus is on agricultural areas in the south regions of Romania. It is a primary key in a simulation model for the evolution of vegetation status, correlated to the precipitations, air and soil level temperatures, water and fertilisers income. The vegetation cover fraction or green vegetation fraction is usually defined as the fraction of green vegetation as seen from the nadir of the total statistical area (Jia, 2015) .There are several ways to determine the vegetation fraction cover, thought remote sensing data therefore in this study we used the NDVI values extracted from the Moderate Resolution Imaging Spectroradiometer (MODIS). It is a model that uses the characteristics of vegetation and the spectral reflectance of soil, based on the computed values of the reflectances of green, red and near-infrared bands (Jiapaer, 2011) . Thus, the vegetation fraction cover (fֱ c) values, used in the study, resulted from the computed formula:
The NDVI index is the most common parameter to depict vegetation evolution out of satellite images, based on the difference between near infra-red and red bands reflectances. The near infra-red band defines the structure and componence of the vegetation while the red band is highly reflected by dry vegetation and bare soil. The MODIS products used for this study are the MOD13A3 time series from February 2000 to December 2017, monthly average, at 1 kilometre spatial resolution with sinusoidal projection, downloaded from lpdaac.usgs.gov. The algorithm used by NASA to generate this product refers to a 16 day average values, overlapping a month and employs a weighted temporal average if data is cloud free, or a maximum value in case of clouds (USGS, 2018). Urban and non-agricultural areas were excluded from determinations, by extracting the regional agricultural plots from the Land Parcel Identification System (LPIS) corresponding to the South -West and SouthEast regions of Romania, from the European data portal, LPISWEB (EDP, 2018). The LPISWEB is a numeric, vector and raster data sets, addressing mainly to farmers and agricultural stakeholders, for a better farming management. Furthermore the computed values for the vegetation cover fraction ( , were analysed for the two development regions of Romania affected by desertification, in correlation with the Standardized Precipitation Index (SPI). The SPI is considered to be a sensible predictor of seasonal vegetation production variations. (Jeeva, 2016) :
Considering Xij is the monthly precipitation at the i-th rain-gauge station and j-th observation, Xim is i-ts long-term precipitation mean and δ is its standard deviation. In each county of the two regions here studied there is one meteorological stations, based on which the SPI values were determined out of the precipitations recordings. Furthermore, it was impossible to exclude from the analysis the irrigated plots in the regions such as, we assumed to have at regional level a direct relationship between precipitations and crop evolution. Moreover, we found that results for the irrigated land excluded from determinations have little impact on the general image (Vancutsem, 2013) . The SPI timeliness used for the study refers to the same interval as the monthly MODIS -NDVI products, namely February 2000 to December 2017.
RESULTS AND DISCUSSIONS
The vegetation cover fraction was computed based on the variation of NDVI, mean, minimum and maximum. Given the methodology applied by NASA in computing the NDVI in MOD13A3 products, for the intervals without clouds, the NDVI mean value is equal to the minimum and maximum value, while during the cloudy months, there is a maximum value to correct the mean NDVI resulted. Thus, in order to determine the annual average for the vegetation fraction cover, mathematics corrections have been applied, for equal values of the minimum, maximum and mean NDVI. This enabled a comparison between the two analysed regions of Romania, by the averaged multi annual NDVI, concluding to their similarity based on the intensity of droughts effects.
The highest values of the vegetation fraction cover for the interval 2000-2017, resulted during the hottest years mentioned in Table 1 , both for the South-West and South-Est regions. , 94 in 2000, to 0, 99 in 2001, 0, 95 in 2002, and 0, 99 in 2007, 2009, 2012, 2013, 2014, 2015, 2016 and 2017. Although 2014 is considered a rainy year for the country, the levels of the vegetation fraction cover up to 0, 99 are the result of the prolonged droughts before that, reaching the highest values for the analysed interval.
The SPI mean value for 2014 for the SouthWest region is 0,825 indicating a rather normal precipitation regime in all 5 counties analysed. Negative values of SPI are registered during February in all counties, June in Gorj, during August in Gorj and Olt and November in all counties again. As presented in Figure 4 , correlation of vegetation fraction cover and SPI values can provide an integrated image of drought affected agricultural areas. 
CONCLUSIONS
The use of vegetation fraction cover index computed based on NDVI values along with the SPI index, can be reliable instruments to acknowledge the intensity of drought phenomena in agricultural areas. Based on the resulted values, both the SouthWest and South-East regions of Romania, are sensible to drought, out of which some particular counties have already been seriously affected by drought. The proposed solution of this study can advance the monitoring of drought affected agricultural areas and the desertification dynamics in order to improve the management and conservation of these valuable ecosystems.
